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Phytochemical investigation of Acanthus montanus has resulted in the isolation of novel pentacyclic
triterpenoids, urs-12-ene-3-a-L-rharnnopyranosyl(28~ 1)-B-D-glucopyranosylester 1, urs-12-en-28-oic
acid-3-0-B-o-glucopyranosyl(1 ~2)-B-D- glucopyranoside 2 and 3B,24-dihydroxyolean-12-en-28-oic acid
3. Their structures have been established by spectroscopic studies.
Acanthus montanus is an annual herbaceous plant
growing all over the Cross River State of Nigeria.
Different parts of the plant have been employed in
traditional medical practices. The alcohol ext ract of
its roots in reputed to give 'fast relief, when taken
orally, in cases of dysmenorrhoea. Herein we report
the isolation and characterization of novel
triterpenoids 1,2 and 3 from this plant.
Compound 1 on acid hydrolysis yielded
rhamnose and glucose (TLC). The FAB - mass
spectrum of 1 in negative ion mode showed a quasi
molecular anion at m/z 763 [M-Hr and a major
fragment at rnIz 557 [(M-H)-162-C02r suggesting
the loss of a carbonyl group and a glucose unit. The
molecular formula C42H68012was confirmed by the
NMR data. All carbon signals of the genin of 1
(Table I) were assigned by comparing its I3C NMR
spectra with those of related quinovic acid
glycosides":'. The 13CNMR spectrum (CD30D)of
1 (Table I) was characteristic of a bidesmoside with
C-3 at &90.4 and C-28 at & 178.0. The assignment of
the carbon atoms of an esterified glucose was
carried out by comparison with the spectrum of
quinovic acid-3-0-B-D- fucopyranosyl-tzx-» 1)-B-D-
glucopyranosyl ester la4. The carbon signal of 1
differed from those of la only at positions 14 and
27. The signal at & 17.9 (C-27) as against 8 179.1
(C-27 of la) indicates that CH3 group has replaced -
COOH group at this position in la. The presence in
1 of c-t-rharnnopyranose linked at C-3 of ursane
skeleton was deduced by comparison with pre-
viously reported I3C NMR data':' of quinovic acid






I a Fuc Glu COOH
Rho Glu Me
2 Glu 12-. IIGlu H M.
29
1 was assigned as UTs-12-ene-3-0-a-L-rharnno-
pyranosyltzfs-» 1)-B-D-glucopyra-nosyl ester.
Compound 2 on acid hydrolysis yielded only
glucose. The FAB-mass spectrum of 2 gave a peak
at mlz 779[M-Hf corresponding to the molecular
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Table I_I3C NMR data of la, 1,2 (CDPD) and 3 in (CsDsN)
Aglycone la 2 3 DEPT Sugar la 2
Carbon Carbon
1 40 40 40 40 CH2
2 27.1 26.7 26.5 27.1 CH2
3 90.6 90.4 91.4 81.0 CH l' 107.1 104.4 104.5
4 40.3 40.3 40.4 44.9 C 2' 73.1 72.5 81.1
5 57.0 56.7 56.9 49.4 CH 3' 75.3 72.5 78.5
6 19.3 19.4 19.3 19.1 CH 4' 72.9 74.0 71.9
7 37.8 37.9 37.7 34.0 CH2 5' 71.6 69.9 77.7
8 40.8 40.8 40.8 40.6 C 6' 17.1 17.8 63.1
9 48.1 48.1 48.0 49.7 CH
10 38.0 38.0 38.1 43.8 C Glucose at
II 23.9 23.9 23.9 28.0 CH2 C-3
12 130.9 130.9 130.3 123.9 CH I" 105.4
13 133.8 133.4 133.5 143.8 C 2" 76.3
14 57.3 42.6 42.6 42.2 C 3" 78.4
15 26.4 26.5 26.4 28.4 CH2 4" 71.6
16 25.8 25.8 25.8 23.9 CH2 5" 77.9
17 49.8 49.8 49.5 46.7 C 6" 62.9
18 55.3 55.4 55.6 42.0 CH
19 40.1 39.8 40.0 46.5 CH Glucose at Glucose at
20 38.3 38.3 38.4 31.0 CH C-28 C-3
21 31.2 31.2 31.3 34.3 CH2 I'" 95.6 95.6
22 37.0 37.0 37.0 33.3 CH2 2'" 73.9 71.4
23 19.2 19.2 19.1 23.9 Me 3'" 78.7 78.6
24 28.5 28.8 28.5 65.2 Me 4" I 71.2 71.3
25 16.9 16.9 16.9 13.5 Me 5111 78.6 78.3
26 18.1 18.2 18.2 17.8 Me 6'" 62.5 62.6
27 179.1 (c) 17.9 18.0 26.2 Me
28 177.9 178.0 182.0 180.3 C
29 17.1 17.0 17.0 33.3 Me
30 21.5 21.5 21.5 23.8 Me
formula C42H68013' The genin was identified as
ursane by comparison of 'H and 13CNMR data of
2 with those of I and la. The 13CNMR data of 2
were similar to those of I but like 1 differed from
those of la at C-14 and C-27. The signal at 8182.0
due to C-28 of the genin indicated that the -COOH
was free. The down field shift of the signal for
C-3 (891.4) showed that a sugar chain was located
at this position. The presence of the disaccha-
ride, B-D-glucopyranosyl(l ~2)-B-D-glucopyrano-
side linked at the C-3 of the genin was deduced by
comparison with previously reported data2. The
structure of 2 was elucidated as ursenoic acid-3-0-
6-D-glucopyranosy I( 1~ 2)-6-D-glucopyranos ide.
Compound 3 gave an orange colour on
treatment with Liebermann Burchard reagent. The
ElMS showed a [Mt peak at mlz 472 (C30H4S04)
along with fragment ion peaks at mlz 427 [M+ -
COOH] , 224 [A/B ring, (CI4H2402), 192 [224 -
MeOHt, and 249 [DIE ring, (C16H2402+H)t, 204
[249 -cOOHf, 190 [249 - CH2COOHf and 134
[D ring, (C1oH130)t indicating that 3 possesses
one hydroxyl group on an olean-12-ene skeleton.
The retro-Diels-Alder fission indicated that the
lone -OH group was on the ring A portion of an
olean-l Zsene skeleton. The 13CNMR spectrum of
3 (Table I) showed the presence of a signal due to
one oxygenated carbon at 881.0 (d), one tri-
substituted double bond [(123.9 (d) and 143.8 (s))]
and one carbonyl group at 8 180.3. The IHNMR
spectrum of 3 showed a signal characteristic of H-
18[8 3.29 (dd, J=3.6, 9.6 Hz)] of an olean-l Zsene
type triterpene. It also showed a signal due to one
methine proton at 8 4.23 (d, J=9.5 Hz) adjacent to
-OH group and one oxygenated methylene proton
at 8 4.20 and 3.87 CAB, q, J=I1.0 Hz). Comparison
of the 13C NMR spectrum of 3 with those of
oleanolic acid" revealed that 3 has the same D and
E rings as oleanolic acid. From the ElMS data the
second -OH group is also attached to ring A and
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its position is at either C-23 or C-24. Usually the
chemical shift of the C-24-methyl group is at about
8 12.87 if the -OH group is linked at C-23 (13C
NMR 8 67.9) and the chemical shift of the C-23
methyl group is at about 823.5 if the OH group is
linked at C-24 (0 64-5)8. The chemical shift of
C-23 at 0 23.9 in 3 indicated that the second -OH
group is linked at C-24. The structure of 3,
therefore, was established as 3B,24-dihydroxy-
olean-l z-en-zx-oic acid.
Experimental Section
Plant material. The plant material was
collected in Calabar, CRS, Nigeria in January 1996
and was identified at the Botany Division of the
Department of Biological Sciences, University of
Calabar, Calabar. A voucher specimen docu-
menting its collection is kept at the Herbarium,
University of Calabar, Calabar. Melting points are
uncorrected and were taken on Gallenkamp melting
point apparatus and optical rotation on Perkin-
Elmer 241.F AB-mass spectra of 1 and 2 on 101OH
Nermag mass spectrometer in negative ion mode.
All NMR spectra were recorded on a Bruker AMX
400 spec~ometer in CD30D (1 and 2), CsDsN (3),
CsDsN ( C NMR spectrum of 3) using TMS as
internal standard. 13C Resonance multiplicities were
established via the acquisition ofDEPT spectra.
Extraction and Isolation. The powdered roots
(SOOg) Acanthus montanus plant were treated with
H20-MeOH (2:8). After concentration the H20
layer was freeze-dried. The residue (35 g) was
solubilized in MeOH and subjected to column
chromatography on activated charcoal column
(activated carbon, J.T. Baker). The MeOH extract
was evaporated to dryness (19 g). The residue was
partitioned on polyamide with a gradient of MeOH
in H20. After evaporation the fro H20-MeOH (6:4)
gave a residue of 1.2 g which was column
chromatographed on silica gel and eluted with
CHClrMeOH-H20 (80:20:2) to yield 1 (200mg), 2
(20mg) and 3 (86mg).
TLC analyses of sugars and saponins were
performed on precoated silica gel plates (Kiesel gel
60F2S4, 0.25mm; Merck) using the following
solvent system: EtoAc - HC02H - HOAc - H20
(100:11:11:27) (system 1), CHCl3 - MeOH - H20
(80:20:2) (system 2); CHC13 - Me2CO (50:6)
(system 3); CH2Cl2 - MeOH - H20 (50:25:5)
(system 4). Plates were developed with phosphoric
acid naphthoresorcinol for sugars and H2S04 for
glycosides and genins followed by heating at
110°C.
Acid Hydrolysis. The saponin (2 mg) was heated
with aq 10% HCI (2 mL) in a sealed tube at 100uC
for 4h. The sapogenin was extracted with Et20; then
the aq. layer was neutralized with N,N-octylamine
(10% in eHCI3) and dried. The sapogenin and
sugars were identified by TLC analysis with
authentic samples in systems 3 and 4 respectively.
Compound 1 Amorphous powder; TLC
(system 1) RrO.83; (system 2) RrO.3; FAB-MS: m/z
(763 [M-HL 557 [(M-H) - 162 - C02L 411[(M-H)-
162 - 146 - C02r.
Compound 2. Amorphous powder; TLC
(system 1) n, 0.50; (system 2) Rr 0.10; FAB-MS:
m/z 779 [M-HL 617 [(M-H) - 162], 573 [(M-H) -
162 CO2], 411 [(M-H) - 162 - 162 - C02r.
Compound 3. Needless from MeOH, m.p 198.5 -
300.5° (dec.) [a]~ + 47.62° (MeOH; C. 0.294);
ElMS: m/z 472 [Mt (C30H4804), 456 [M-Me-Hf,
410 [M - COOH - OHt, 224 [AIB ring,
(CI4H240)f; 192 (224 - MeOHf, 249 [DIE ring
(CI6H2402+H)f, 204 [249 - COOHt, 190 [249 -
CH2COOHf, 134 [D ring, (CIOHI30)f; IH NMR :
04.23 (JH, d, J=9.5 Hz, H-3B); 1.99 (JH, H-5), 2.28
(JH, q, J=6.3 Hz, H-9), 3.13 (2H, m, H-11), 5.61
(JH, brs, H-12); 3.29 (JH, dd, J=3.6, 9.6 Hz, H-18);
1.75 (2H, H-19) 4.20 (JH, d, J=ll Hz, H, - 24), 3.81
Table I1-IH NMR data of 1 and 2 (COPO)
Aglycone Proton Chern. Shift Multiplicity
Me - 23 0.82 (3H, s)
Me-24 1.02 (3H, s)
Me - 25 0.97 (3H, s)
Me-26 0.87 (3H, s)




H - 3 3.48 (dd,J2oo3ax =4.75Hz;
H - 18
J2ax. 3ax = I 1.2Hz)
2.30 (d,J= 10.5Hz)
Sugar Proton
Glue. H-I' 4.22 (IH, d,J= 7Hz)
Glue. H-I" 5.40 (IH, d,J= 8.IHz)
Rham. H-I'" 5.86 (IH,d,J= I.IHz)
Rham. Me 1.34 (3H, d, J = 6.2Hz)
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(lH, d, J=11 Hz, H-24), 1.67 (3H, s, Me - 23), 1.30 2
(3H, s, Me -25), 1.11 (3H, s, Me - 26); 1.23 (3H, s,
Me - 27), 0.91 (3H, s, Me - 29); 0.95 (3H, s, Me _ 3
30). l3C and IH NMR data for the above 4
compounds are given in Tables I and II respectively.
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